Early decrease of XRCC1, a DNA base excision repair protein, may contribute to DNA fragmentation after transient focal cerebral ischemia in mice.
DNA damage and the DNA repair mechanism are known to be involved in ischemia/reperfusion injury in the brain. The x-ray repair cross-complementing group 1 (XRCC1) protein plays a central role in the DNA base excision repair pathway by interacting with DNA ligase III and DNA polymerase beta. The present study examined the protein expression of XRCC1 and DNA fragmentation before and after transient focal cerebral ischemia (FCI). Adult male CD-1 mice were subjected to 60 minutes of FCI by intraluminal blockade of the middle cerebral artery. XRCC1 protein expression was analyzed by immunohistochemistry and Western blot analysis. DNA damage was evaluated by gel electrophoresis and terminal deoxynucleotidyl transferase-mediated uridine 5'-triphosphate-biotin nick end-labeling (TUNEL). The spatial relationship between XRCC1 expression and DNA damage was examined by double staining with XRCC1 and TUNEL after FCI. Immunohistochemistry showed the nuclear expression of XRCC1 in all regions of the control brains and that it was predominant in the hippocampus. The XRCC1 level was markedly reduced in the caudate putamen at 10 minutes, further decreased in the entire middle cerebral artery territory at 1 hour, and remained reduced until 4 and 24 hours after FCI. Western blot analysis of the normal control brain showed a characteristic band of 70 kDa, which decreased after FCI. A significant amount of DNA fragmentation was detected by DNA gel electrophoresis 24 hours but not 4 hours after FCI. Double staining showed that the neurons that lost XRCC1 immunoreactivity became TUNEL positive. These results suggest that the early decrease of XRCC1 and the failure of the DNA repair mechanism may contribute, at least in part, to DNA fragmentation after FCI.